INTRODUCTION
Conventional chemotherapy and radiotherapy remain the primary treatment methods in hospitals although they suffer from the resistance of cancer cells to drugs and radiation and severe side effects to result in unsatisfactory therapeutic effects and cancer recurrence. 1 Thus, safe and effective therapies are urgently needed. Photodynamic therapy (PDT) has gained growing concern in clinical applications to cure various solid tumors, such as skin, esophagus and lung. 2,3 PDT possesses several advantages such as high spatiotemporal precision, noninvasive nature, controllability, low toxicity, and repeatable treatment without initial resistance. 4 Its mechanism is believed to be associated with the generation of reactive oxygen species (ROS) by photosensitizers ) and so on fall into type I, singlet oxygen ( 1 O2) belongs to type II. These ROS could give rise to three main biochemical response to cure diseases comprising direct cell death via necrosis and/or apoptosis, microvascular shutdown and inflammatory and immune response. 5 However, how to obtain a highly efficient and ideal PS for ROS generation and PDT lacks general guidelines, although it is known that enhancing intersystem crossing (ISC) from the excited singlet state (S1) to the excited triplet (T1) state and increasing the triplet state quantum yield and lifetime in theory are effective strategies to increase ROS generation. 6, 7 Porphyrins and phthalocyanines are the most widely studied PSs with fast intersystem crossing and long triplet lifetime and have already applied in clinical applications. 8, 9 Nevertheless, these PSs usually aggregate in aqueous solutions due to their water solubility. This leads to the low fluorescence intensity and PDT efficiency because of aggregation-caused quenching (ACQ) effect, that makes image-guided PDT difficult to be achieved. To solve this problem, some water-soluble and non-aggregating PSs were synthesized. 10 However, such approach greatly increased the cost of material preparation. In recent years, a new kind of PSs with aggregation-induced emission (AIE) characteristics has been developed by our group and others. [11] [12] [13] [14] [15] [16] [17] [18] [19] The AIE PSs show not only improved fluorescence intensity but also efficient ROS generation capacity in aggregates or nanoparticles. These properties make them perfect candidates for imageguided PDT. However, the structure-performance relationship of AIE PSs for PDT is lesser studied than that of traditional ACQ PSs. Thus, besides molecular structures, the mechanisms for efficient ROS generation need to be deciphered.
ROS shows a short intracellular lifetime and its diffusion length (< 50 nm for  1 O2) is much shorter than the diameters (10-100 μm) of human cancer cells. 20 Thus, the PSs are better to possess the capability to target specific subcellular structures, such as mitochondrion, lysosome, plasma membrane to achieve better PDT effect. 
RESULTS AND DISCUSSION
The photophysical properties of the four compounds were first studied, Figure To evaluate the performance of the four PSs to produce ROS, a commercial indicator called 2′,7′-dichlorodihydrofluorescein diacetate (H2DCF-DA) was employed under white light irradiation (4.2 mW/cm 2 ) in phosphate-buffered saline (PBS) for its ability to fluoresce at about 525 nm after being oxidized by ROS. 29 Results shown in Figure 2C suggest that the ROS generation capacity is in sequence of generation capacity of the PSs in this work, especially for TPAN as its ΔEST is very small but it barely produces ROS. This suggests the existence of other factors that collectively affect the ROS generation. Thereinto, as mentioned above, the large difference in molar absorption coefficient of PSs should play also an important role due to the disparity of the absorbed total energy at the same molar. Furthermore, the aggregation of some AIEgens can strengthen the energy matches between the excited singlet and the triplet states by energy spitting to lead to heighten the ISC rate and prolong the lifetime of the triplet state. 41 Therefore, the aggregation of AIE PSs should be able to improve the ROS generation efficiency. and TPAPyPF6 also produce almost no 1 O2 when they are molecularly dissolved in organic solvent as the active intramolecular motions in solution make the excitons to relax nonradiatively to lessen the ISC process. Thus, the PL and 1 O2 generation efficiency of the three AIE PSs are closely associated with the AIE mechanism and become high when the nonradiative decay is suppressed. We chose TPANPF6 with a fast 1 O2 generation rate as an example for further discussion. As shown in Figure 3A , 
